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DEPOSITS OF RADIOACTIVE ORES IN CENTRAL ASTA
AND PROBLEMS OF THEIR UTILIZATION

I. Ya. Bashi.ov

ﬁhe following is a chapter from Mineral Rezources of Central Asie, which re-
Bulted from the Tadzhlk-Pemir Expedition under the auspices of the Council of
Pecple's Uommissars USSR. Tne book vas isaued by the Sector of Scientific
KRepearch Works and Technical Propagands, Fecple's Commissariat of Heavy
Irdustry. rigures referred to are a.ppended_._,7

Industrial depus’ts of radiocactive minerals we-e First found, both vy
pre-Revolutionary Russlia and by the Soviet Unjon, in Central Asia. These
deposits served as the first material for experimerts in the indusirial and.
technological utilization of this type of mimeral. These firet depos.its con-
sisted of uranium-vunalium-copper ore and were discovered at the ‘beginning
of {he present century in the foothills of tae Alay Pange, in the vicinity
of the Tyaya-Muyun Pasa, which ie located 62 kilomeiers south of Fedchenko
Statlon ou the Central Asia Railroad System, within the territory of what
is mow the Fivgiz ASSK. Fegiloring in 1926, sucstsetial evidences of radio-
activity anud uranium minerals were discovered in the territory of the Tedzhik
S5R, in the vicinity of Taboshar-Sey and Sarymeakly-Say, 40-50 kilometers
uorth ¢f the city of XKhodzhent (Leninabad).

Evidences of high radioactivity were encountered aisc in certsin under-
ground waters associated with petroleum deposits, particularly thnose in
Turkmenistan, which lead toward the Caspian petroleum hasii. A number of
other such sources are known, such as those in the vicinity of Lake Issyk-
Kul', the Kanibadam region, etc.

More recently, discoveries of radioactive minerals have been made in
several other poimts in Central Asie, including those in Tadzhikistan, where
there have been discoveries of minerals of the thorivm group -- monazites,
which can be mived on an industriel scale.
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As a result of these 7 .dings. e’ o of distribution of radio- :
active minerals, beginning i:om th ., .yn-biiyun Mane, has been lengthened
several hundred kilometers to the west up to the outeroppings in the
Zeravshan Valley je the - ity of tamerkand., .

It i5 therefore an indisputable r:-* that Cenbral Asia possesses 1a;rgé RN

menlifestations of high radlosctivity an iun-pesring minerels located in | |
various sections of 'its  extensive terri voend thatl; because of tbis, (%
. 18, 1n its radicactivity, an extremely intevesting and possibly rare region !

in the USSR,

Several specific characteristics of the above-named manifestaticns . of/ .-
radium-bearing minerals, howéver, prevent eny simple solution to the problem
of the induetiial vtilizatlion of these rescurces. All known methode of
working radium-bearing meterials run into a number oi difficulti-s arising ;
from both the nature of the depcsit ard from purslv technological conditicns,’
since we are dealing with a rompletely mnew type «f raw material Tor wnich: |
industrial practice has not yet found efficient. and cstablished methods o
processing. '

The Tywya~duyun deposit of uraniuvm-vanad ium-copper ores Ls & system Jf-."
karst holes situsied in & rarrow limestone ridgc extendlng latitudinally .
for -8 kilcmeters ard intersected by tne gorge »f the Aravan River. The
exact height of this ridge, which has been built up from limestones of the
Devenlen and Lower Carboniferous Period, is 1,200-1,500 meters. To'the
north and south, it is pressed down by carbonaceous, clayey, and silicecus
shales of the Upper Silurian Feriod and partially of the Cambrian Period.
Some of tke carbonacecus shales contain a2 high quantity of uranium and
venadium and are combined with anthrocomite, sandstone, and intruslons of
rock, The karst holes are represented in the ore field of this deposit by
nuzerous (nearly 40) outcroppings of lndes, primarily sssoclated witk the
northern slope of this range. Prospecting of several of these lodes has un-
covered the extremely varied forms of ancient kerst, resulting iu the so-
called tubular loder, which are sometimes vertlcel aond sometimes winding,
with separate, large, local recesc2s, in which occasicaally arve still pre-
gerved, tegether with mor- receat £111-ims, tremendous cavernlike powieS.

Prospecting and exploitation work, procecding along the courses of the
anclent karst, were et first diy operatlons, excluding minor infiltrations
of surface water througk crevices, but et a depth of 172.5 meters a rela-
tively large water influx was encountered, The possiblility of finding at
this level even large underground water basins was not excluded, since the
advance workings, particularly the crosscut which was being driven at this .
time and wag to comnect the main shaft of the mine with the lower workings
of the mair. lede, were flodded vheu the ground-water zor: was entered.

In prospecting the sbove-mentiomed outcropping: of the lodes, it wvas
shown that all these outcroppings and the lodes themselves were far from
being of uniform wetal content. Despite the fact that the transverse cut
of the ore lodes for the most part showed a somewhat uniform scheme of dis-
tribution cf tie ore-bearing materi<d, uranium-vanadiw: minerals were nct
found in 21l of the lodes:. 4£s chown in Figure 2, in the crouss section of
the tubulsr lode, therz 1is & transition from compact originsl limestone
surrounding the ore body through stalactites and stalagmitic crusts to ore
marble, impregnaied with urenium-vanadium and copper minerals, with primary,
according to the terminoclogy of A. Ye. Fersman, uranium-vanadutes , and
frrther, through barites to terra rossa, with stalagmitic crusts of the
most recently formed karst. 7he valusble componert here, from ap industrial
point of view, 1v the ore marble, In some sections of the main lode, tne
ore marble 15 hollow, with the uranium minerals leachud out, while In other
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" lodes the marble is complel .y chscr! . toe strength of thisz, the diffi-
cult and expensive process ol pr. .- Liile DY cubting from above was done

primarilyr only ir the one, ¢ -cailed main lode, the transverse cub o0 which
corresponds cxactly to *... cbove-de ibed siructural scneme of the ore
body. In addition, prospecting by dr.-ing from above was also cerried out
on the so-called Academic Lode, situate teside the main lode.  Several
geolegists heve recently proposed that fbe "Acedemic” is & simple offshoot
of the main lode, cut off from it by a .- e fewdt.

During the prospecting, which in this case colncided with the exploitu-
tion of the deposit, twe ceciors cf the mine were found to have great urapiws-
vayidium mineralization. Ividences of ancient Chinese copper-ore mining were
found in parts of the main lode near the surface, I mineralization of the
rock is so great that it was clearly evident even to the ancient industrialists.

Prospecting war begun in other lodes, but - shendoned when the cuts
failed to uncover mineral deposits. One ol the.e culs came upon a lode
descending almost vertically, while ancther of the cuts proceeded entirely
along the tubtular lode near the surface. Some minerals were found in the
latter cut, but uranium and venadium minerzls vere murkedly absent.  The
former cut has only a negligible gquantity of uranium minersis.. Thece pros-
pecting cuts were recently reopened, but still without sutstanding reswl'e.

There is considerable interest now in the woerkings of the barite
cavera, situzsted in the limestonc ridge, and »lso lu the zbove-mentloned
lodes, hat at a distance of several hundred meters from the main lode. This
cavern is a lerge recess, the walls of which are lined with a barite layer
under the limestone crust. According toPnmgr S. ¥. ivanovskiy, former head
of the mine, the prospecting, which was done at the lower part of the cavern
and proceeded deep into the bariie mineralization, revealed evidences of
urenfum and vanadium mineralization. This work also was abandoned aund the
question of the extent of the mineralization of the main cre field and the
barite cavern iemains uunexplained to this day.

Among the numeroue mineral compounds of the ore btody - the Tyuyz-
e memams D oo d A lan LaTY meedm e e maan Y o mea o A - PR e E e A el
Auvuu ucyuniu, LLIC LULLUW LK WULMCLI 1D Gl C UL 2UUAUO VL LAl SlpL VAL S .
¢

Tyuya-munite (Ca0 - VoOc * 2U0q‘° LEsG) -- elear yellow in color; in
some casges it has a clearly gefined'rrystslline structure. In addition,
this mineral is known to undergo colloidal chaunge to a brown or various shades
of green., It is asscclated in the deposit with the above-mentioned ore
marble, highly impregnating the maible in different eections. Tyuya-munite
appears to be the mein mineral in the deposit.

Turanite (Vo0 + 5CuC - 2Hp0) -- olive-green vanadate, occurring in
the form of crystaliine radial crusts in hollows or foiming solid serrated
musses. It is found primarily in the upper levels of lhe mine. In the
lovwer levels it is replaced by tangeite (7205 . 2CuC - 2Ca0 - Hp0)}, a green
mineral but of another composition. It appesrs to have a second varlent
which is green or almost black, occurring iu solid colloidal formatioms and
called Turkestan volborthite.

Alaite, whicL is extremely rare in the mine and ie a free vanaddun acid
(V205 - HpC), end vanadinite (3Vaus. 9PbO « PbClp), ars among the vensdium
ninetals in the miue.

Radium in thig deposit is mainly fouud in equilibrium with uranium. Al-
though some specimens were not in equilibrium, there were found, on the other
hand, specimens of the ro-called radic-rarites, in which the radium selts
are present separately from uranivm. Radioactive elements of the thorium
grcun either are completely ebsent in the deposit, or are found in vegligible




YN TS S SV N T
Lzed Copy Approved for Release 2011/09/28 : CIA-RDP80-00809A000600280787-8

Ceeemgems | | . BOX1-HUM

traces. ~The latter conditi. o is of me=r " ial iapoer
the purlty of radlum preparavions .cainco in the chemical processing of

Tyuya-Muyun ore. in edditics to urenium, vanadiuwc, copper. snd radium; T e e
the presence of nickel n:. peen deterzined in the ore, though in eXULeme;y-_’ e RIS
negligible and industrially unimportant amounts. o : ; s

According tc the bypothesls develo.~d by A. Ye. Tersman on the basls g
of a aumber »f observations of the depcs.:, the. structure of the ore vody -’
in the totality of its lodes is & system :7 xarst holes whlch converge az
some point on the present ground-water lzvel... The system hes 2 somewhat
horizontal course directed toward the gorge of the Aravan River, as a cel-
tain natural level oY erosion; the course teAandfpf in the seme mater a' .
ag 18 found in the upper part of the lodes. e S ity o N L (_5

The system of 0ld karst holes, according to thic hypothesis: vas the
result of the actiorn of phreetic hot waters percolating through caxbonacecub
Biliceows shales, exiracting uranium and vanadiwa from the shales, and
cogper, nickel, and barium from the porphyritss which cui across the BNMIEE .y
These rising waters filled in the karst-hole system and depcosited in it, in’ L
a certain sequence, the salts which were dissolvad in them. As 8 resnlt. ; B
the complex -ore body observed in Tyuya-Muyun wae formed.  Fersman ascumes '
that this last procese had two phases. In the first, there occurred s fixe~
tion of uranium and vanadium from sulfate solutions, while in the second,
parite was precipitated and a regrouving.>f copper and urenium occcurred.
With the passage of time, the actior of "the Lol waters aubaied and was' onde
more supplanted by the old karstic prow2sses, which, with the gradual
gettling of the level of erosion; led to new karstic formstions, the de-
positing of claycy and carborate acew Jiablcens, and to the covering
over of the ore forrations of the precediag period.

The actlon of the hot waters led alsc tc the formation of deposits which
completed the development of the different parts of the complex system of
the anclent karst, giving that veriegation and irregularity in rinersliza-
tion which is observed in th~ Tyuya-Muyun field with its pumerous evidence :
of great karstic procesces. :

Following %his hypothesis, 1t is absolutely necessery Lo descend by
underground workings along the main lcde to¢ the evbove-mentioned horizontal
course and to begin working upward freom below i expleoiting “hose funnel-
shaped ends of the lodes wpich, eccording .o this hypoilissizs, et he fond
at the Jjuncture of the lodes with the amain norizontel or slightly slcping
undevground course.

Fersman’s hy.othesis and his wmethod cf prospecsing the Tyuya-Muyun
deposit, the morphology of whose ore body as & whole, aud therefore the
known reserves of mineral resources, are actualiy known only several metexs
beyond the advance face of the underground workings, were singularly
attractive to industrialists. On the one hand, in the process of direct
ulning operations, it allowed industrialists to test the accuracy of tkis
same hynothesis, end at the same Lime to uhiain s certain guantity of
minerals for industrial processiang intc sa_ts of urenium, vanadiuw, rediua,
and copper. It slsc opened before him a geud prospect Zor the future,
gince the ore reserves ic tha lovwer levels cen be expected to be great.

At the same time, in operating according to the sbove-mentioned scheme, the
antrepreneur was freed from the expensive process of prospecting the deposit
from above, from the heads of the lodes which crop out on the ground surface
and of which all, except the wair and “"Academic" lodes, have not lived up

to expectations tor the side recovery cf ores during proepecting. Because
of the extraordinary irregularity in the directiun of the lodee' courses snd
the variegeticn in the mineralization and metevial compositicon of the lodes,
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prospecting operations by «iilling froif _Love alsb were not ~onsidered
effective in determmin5 e ore tiadenin -the deptHs of the limestcne
ridge. . , : : . R

However, the effects of the opersvicns undertaken to forze the cut
downward along the main ode have led astry to 1ts present discourag-
ing position. The entic pated horizont: courses have proved tc be, if
they exist at all, conslierably below th:. ground-water level. The ore
mined below the water leviel after the first pumpilng did not beayr any
poticeable traces of leaching, and the water from the advance faces proved
to be only slightly activ: in its mineralization and radium content. This
inaicates the distant stritificatvion of the 1arge deposits of radtum-bear i
ing masses. : .

. It would be difficult at present to proceed further in this direction)w N
since the drsinage system organized in the mine with e capacity of 60 cubic:
meters of water per hour does not provide complete dreinage. At the same
time, inAatallatlon of & large Crzinage system from e depth of 180 meters
under the zonditions of Tyuya-Muyun, which 1s situated far from any indus-..."
trial center end 60 kilometers from railroed service, would necessitate”
considerable caplisl investment for coustruction of-the right type of powa:
plaat. There still remsins the problcm of whether this capitsl invesiment
would be justified, since the actual futwre extent of the mine, waich can
be supposed to lie some meters below the present advance facz, is svill com-
pletely undeterndned. The wine thus appears to be at an impssse’ and ‘opera<.:
tions have been siapped.

From recent drilling in the lower lcveis of tie mine it was found that
the lode continued 25 meters below the water level; valuable components of
the lode were also uncevercd. The reserves of ore material uvncovered by
these drilling operations, however, because of the complex structure of the
lode, cun only be of insignificant proportions, and therefore do not pro-
vide the needed stimulus for substential investment in laerge-scale dralnage
equipment, for the mine.

The pousinllity of finding e che.per aend more effective mothod of lover
ing the grouad-watsr level is being discussed. 1t has bLeen proposed to drain
and lower the level of the outlets of two hot springs -- the Kok-Bulak, whose
connection with the water flonding the mine workings has been estsblished,
and the spring which is nearly & kilometers from the mein working and emptics
into the Tanga gorge, but has a very small flow. Another propcssal invclves
driving a tunpel to the ground-water l.vel through which the water could be
drained out, carrying it off, by means of dreinage slumps, in tue network of
underground chanaels of the Kok-Pulak. This measure would lower the helight
of the water rise and increase, to a lavge extent, the effectivenes. of the
present drainege facilities in the mine. Such operations themselves, how-
ever require s certain expense and an extremely careful analysis of the
hydrology of the mipe snd ites waters.

Tne technological and industrial phuee of the matier can be congldered
anlved. A plant undar the supervisicn cf "Soyuzredmet" (All-Unior Qffice
for Frospecting Rare Metal Ores) ir Moscow is processing the ore of this
deposit. In addition, despite other discoveries in recent years of radium-
bearing resources in the USSR, Tyuya-Muyun remsine the only definitely
established deposit which can satisfy the USSR'c needs for pure radium
salts which have no admixture of mesothorium. Conseguently, in an indus-
trigl sense, it remains the most noteworthy deposit.

The composition of the ore mass extracted directly from the advance
fa ¢= cen be characterized by the following figures:

- 5 -
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Table 1

S v N . Ten(at - g L
" Composition *'U308 V20'5 Cuo Al 3 BaEQ, 810, CaC03 H,0

Content {$) ©.2-1.0 0.3-1.5 1-2.0 1.5-8.v . Traces- 0.5-5.0° 59-85 0.1-0.8
20.0

: The ‘chief mineral compcnents of the ore materisl in the lower levels of
the mein lode are presented in the followlng approximate figures (in percent):
ore marble 19.5, barite (red. white, and yellow) 45.0, clayey material 19.5,
and cruste and cltered waterial {leached ore marble, etc.) 16.C; total, 100
vercent,

In other words, the composition of the ore material varies considerably R ; .’ F
in the percent of its main components, while it ls sufficieutly poor in valu- L :
able ingredients. . .

Preliminary concentration of the material is necessary for processing the
ore, This has been done in ithe mine by hand, by separating out the lumps of
the ore marble most mireralized by uranium-vanadlum and copper salts. The scheme
for this selection comsists of hand-screening of the entire ore mass brought
to the surface, while the large lumps, in the following three categories, are
separeted ovt: (1) wmste rock, including lumps of crust, limestone, clayey
material, and those luwps of ore marble which heve been completely leached and
which om the exterior do not appear to imclude any minerals; (2) barite, in
which group are put lwmps of red, white, and yellow barite; and {3} conzeptrate,-
in which are included lumps of ore marble with mineral coupinents. This selec-
tion process 1s completed by using hand hammers to split remains of waste and
berite rock from the nre marble.

In additior to the three groups, the selection results in a considersble
quentity of finer rock mixed with fine powdered materiel. These fines are
thrown on & ecreening tavle which hes holes of approximately one centimeter.
The finee remaining -on the table are passed +through <the same selective
process as dexcribed above, The fires are collected and stored in a general
dump and remair unused at present, The composition of this material is as

2ollows:

Table 2
Composition Cuo Ug0g V505 Basny, CaCoy £105 £Me,04
Content (%) 1.64 0.62 2,52 31.8 52.25 3.0k €.55

The ixethod of obtaining this material mskes 1t unsuitable for reprocess-
ing since it hss an extremely high content of barite, wnich prevents it from
being worked for radium. It needs treatment by machine concentration, for
which there is not yet complete data, There is only an indicaticn, derived
from tests made in the laboratories of "Mekhanobr" (Scientific Resea_ch Insti-
tute for Machine Processing of Mineral Resources) and "Morgintsvetmet" ‘iﬁoscov
Divisjon, State Scientific Research Institute of Nonferrous Metals"l] of the
possibility of removing harite by flotation. But this work has not gone be-
yond tke laboratory stage and a considerable amount of the material lies in
the mine dumps. This is the only factor in the technology of Tyuya-Muyuc ra-

! dium ores which has not been worked out.
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It should be noted that fhe work on mochine concentration of Tyuya-Muyun
ore Las been done by several methods, most important of which was based on
f£ine crushing of the material by using a Wilfley table. Although this pro-
cedure had some reeults, they were not such that they could be adapted for

.ipdustrial exploitation. For example, -this method yielded poor concentrates
with 8 low recovery of uranoso oxide-uranic oxide in the concentrate (of the
order of 40 percent). The radioactive substance was thus dispersed among all
tte fractions nbtained by this procese.

¥lotation of the materizl has had somevhat better results. Using soluble
@lass and oleic acid as the maln resagents, it 1s possible to float barite and
calcite, leaving the valusble comporents of the ore mass in the residue.
Thus, from experiments conducted by "Mekhancbr," 1t was possible te obtain a
barite concentrate with a negligible amount of uranium oxides, leaving “he
latter in the residue, The recovery of ursnium in this case in the proper
fraction was increased to Tl.% percent, while the content of barite remsining
i{n the uranium was less than S percent. In this way, the use of flolation in
processing the fines obteined as a result of hand-sorting of the ore mass makes
1t possihle to recover a comsiderable part of *helr valuable consituents: in

- a form which is completely adaptable for further chemical processing.

As has been pointed out, chemlcal processing has been done only on that
part of the entire ore mass which has been selected in the form of a concen-
trata of ore merble and from which the "Soyuzredmet” Plant in Moscow is ob-
taining toth radius salts and salts of aranivm, vanadium, and copper.

Such, in general outline, 1s the situation in the Tyu,a-Muyun Mine, which
at presect can be termed somewhat critical i{n the sense that, despite a numher
of favorable conditions, the economist is faced here with the necessity of
expending considurable sums for drainage, while at the same time be bas ne
real assurance of the effectiveness of this measure, since the genesis and
morphology of the deposit is still far from being explored.

The situation in the Taboshar depcsit is also s difficult one, but for
quite snother reason. This deposit was discovered in 1926 when uranium
minerals wesre foand nere together with discoveries of nonferrous metals. The
minerals were discovercd in negligible amounts over & large area. They vere
first found in the ancient workings of Teboshar-Say, but leter, larger mani-
testations of radium-bearing ores were found in the adjoining section, at a
distance of 2.3 kilometers, in the vicinity of the Sarymsakly Say and neer
the vilimge of this seme name. ‘fhc mineralization here is represented mairly
by otenite (Ca(U0z)p PpOg + BHz0), torbernite (Cu(U02)p Poig - 8Hn0), and
zeunerite (Cu{UO), Asy0g * BEx0). It is coimcident with quartz-barite lodes
waick cut through & seriés of granodiorites, primarily in a latitudinal di-
rection. The granodiorites in places are greatly modified; with evidences of
alunitization, sericitization, and keolinizatiop. Several lodes have been de-
terrined in the deposit, inciuding the Fortkern, I :ading, Lranium, and & wholie
series of offshoots comnnected with them, The boundaries of the mineralize-
{ion are two large tectonic fissures runming apart for 10 kilometers and con-
veiging at an angle on the northeastv, near the mouth of the Chet-Su River.
iIn addition 4o uranium minerals, there have =lso been discoveries c¢f tungsten,
frum which one of the southern lodes of the Sarymsakly section gets its uame,
Tuagsten Lode; fluor spar, also found witbiu the bourdaries of one of tue
lcdes; and, most recently, bismuih.

Although the deposit has been prospected since 1926, it is still difficult
%0 determine conclusively the exient of its industrial reserves, because of its
peculiari ;ies. Tae mineralization here 1s not rich and occurs in extremely fine
and irregular conglutination (primazka) of uranium minerals with the surround-
ing rock and in the crevices and small cavities distributed through it, wrile
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on the exterior, it segems to Lnplregnz. SLOCK uven d lavnel lalge aled
in the divection of the above-mentior . gquartz-barite lodes. The width of
such zones of mineralizatlion renges Trom 2 to 12 meters and more, and there
are as many zones as theyw are lodes.

Thus, taking Into account the entir. .r<a, vhich is distinguished by
its relatively high radioactivity as comp.: «d with the activity of ususl rock,‘
and taking into account “:ren the shallow d ~*h of its occurraace, with the 0. W
content of urancso oxide-uranic oxide in hu.oredths of a percent, then the c
total reserves of radium for this section. are represented by & substential
figure, a fact which definitely makes this deposit worthy of consideration.
Tt is possible that there are some sectors with a nigher content of
Us0g /_'302 . 2UC37 approaching those which can be considered of industrial
ifportance in the usual technological sense, but if they do exist, they are " |
still very few and far between. (The theory of the pozsibility of finding
concent.ated sections was confirmed 1i1.93% when partles of "Glredmet" found
accumuiations of ore with a content of II:‘OS as high as 1.5 percent. These
accumulations were discovered at the maximums of the emanstion survey.)
Moreover, they all occur, apparently, in accumulations which are very limited
ir sise and arc distributed extremely irregularly =nd without conforming tc
sny evident principis throughout this entire tremendous: erea.

The appearance here of this type of more concentrated reserve is such
thut the only suitable method for surveying the deposit for this purpose is
2 mew method such as radiometric survey, which, together with usual pros- :
pectiug methods, has been carried cut here for a number of yesrs under the
direction, and at the suggestion of, Mine Engineer A, P. Kirikov. This
radiometric survey was done in two ways: ‘1) the conicnt of tne emanation
was systematically determined by the absorption method in the s0il of the
ore field from its surface, and (2) the intensity of the penetrating radia-
tion on this same cusface was determined by using a Kol'gerster gamma-elec-
troscope. This last survey was mede directly ou the curface of the ore field
in a series of points after the removal of a fine layer c¢f alluvium., Pouate
with geperal ind:cations of radioectivity, according to thie or the other
method, were comnected, and thus was obtalned a network of certain curves,
"igorads" (izorad), which defiuitely point toward the quartz-barite ludes
with separate points and fields of s=veral maximws and minimums.

This radiometric mar, bowever, has stiil not resulted in any definite
conclusions a8 to the reserves of the ¢eposit, and has indicated only separate,
more interesting sections of certain centers of redicactive emanations. It
actually hes only helped to show the extremely large range cf the occurrence
of the weak, in the Iindustrisl sense, radioactivity ~f this region. In par-
ticular, there has still not been established any quentitative relationship
between the evidences of the redicmetric netwerk ard the actual distribution
of radloactive substances in the rock., From this point of view, the work
3one here is extrewely interesting in the study of radioactive phenomena in
natwie, but must be verified by experimentation with the aid of the usual
methods of prospecting and research.

The two zones which have been determined in tais deposit are the surface
zone, that is, the zone of oxidized ores, and the underground zone which li«s
somewhere below the lev:l of the ground waters, wl.ich occur here at a depth
of approximately 35 meters from tke wurface. In the surface zone, there are
& »umter of relatively shiallow prospecting pite and shafts, sunk in one case
to a depth of 5 meters below the ground waters, and s number of tunnels &nd
drifts on various levels underground. Facts gathered from testing the walls
and individual sections of the underground workings by grooving and studies
made of them for penstrating rediation siso indicate the general scarcity of
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according to A. Lu Kirikov, there was established the growth of activity in
the specimene obwilned in one of the horizontal underground workings leading
from & shaft in the Leading Lode toward a maximum of radloactivity as deter-
mined by the emanation survey. -The order of the activity and the nature of
its distribution, both on the surface and in the underground workings, is
given in the following table, where the activity is given in certain specific
quantities according to a certain standard unit:

Table 3. Distribution of Activity According to Y.-radistion of the Surface
in the Vicinity of the Leadlug Lodc

Distance From

Lode Center ’ Nerth : " L South K
Mam) 29 £ k2o e 46 4B
Activity in ‘

vicinity of ) .

3th pit 0.058 0.073 ‘10,078 0.,065- 0.137. .0.162 C.070 0.051 0.034

Activity at

distance of

20 n v west : ; cL . ST .
from 8th pit 0.027 0.035 0,031 0.032 ©€,032 0,040 0.032 0,020 0,022

Table 4, Distribution of Activity According to Y -radiation in the Shaft and
Crosscut at Deptb of 20 Meters in the Pit of the Leading Lode

Shaft o Fit Southern Crosscut

Distance From

Mouth of Shaft Distance From

(1a m) Activity Shaft (dn m) Activity
2 0.048 0.5 0.030
5 0,083 1.0 0.022
7.3 0.146 1.5 0.023
10.0 0,100 2.0 ¢.026
13.2 0.121 2.5 0.028
16.0 0.083 3.0 0.022
17.5 0.0T0 3.5 0.025

In several seclions of the depesit, the yellow variety of wrauium minerali-
zation predominates, and in oibers, the green. From cbservations made during
prospecting, it was established that urenium in the minerals of the surface
?ope is not fourd in radioactive squilibrium with radium, and the ra*io cf the
uranivm to radium ranges from 15 to 95.% percent of this equilibrium. On the
other hand, specimens were found in which an excess of radium occurred, and,
in anelyzing the specimens of minerals together with the surrcunding rock, the
excess of radiwe vas found at times to be very great. Therefore, it cam be
sald for the average specimens of ore material that radium =nd ursnium are
found there in equilibrium.
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Zine, le’a,d, tin, arsénic, and bispwth ar: also present in the deposit, in
zidition to uranium minerals.

The analysis made in the "Glredmet" (Central Scientific Research Institute

of Rare Elemerts) laburatory of materisl selected by hand {rom the deposit and

rich on the exterior resulted in the figures presented in Table 5. In select-

ing specimens for anslysis, the specimens in 20-kllogram lots were collected in

two groups -- the so-called yellow ore and white ore. Tne first is characterized

by the yellowlsh browr color of the surrounding rock, with a predominance ¢l

yellow uranivm minerals, und the second is a white alunitized rock with green
- varieties of uranium minerals (torbernite and zeunerite). The third emslysis

in this table presents the "average" specimen of the concentrate selected “rom
the mine by hand, primarily from 2,500 tons of ore mass obtained ir the Leuding
Lode. . .
: _‘gable 5

Con- ' L R T T G Losces T
tent Co ‘ R R R : in

(1n : : ‘ RERETEN ) Calcina--
%) Ca0 Beo S0 Mo POy Cu0  FBO Na Ug0g o BL . _tlen
Yellow T

ore 1.12 . 0.80 0.32 0,033 0.087 0.06 0.0055 k.32

White e M ‘ ’ o
or 0.k2 trece  0.21 0,069 0.25 0.06 0.39 0.0007 2.7h

"Aver -
age"
speci~
men 0.16 0.12 jndef dndef 0.06 0.28 indet 0.38 0.0006 3.92

Thus, the Taboshar deposit of uranium miner~ls 1s, according to our present
rotion, e unigue depcsit, though poer in radium-bearing minerals, and at the same
time, is a complex dep~sit in which other elements are found widely dispersed.
For industrial utilization of these dcposits, special technological methods are
nececoary to enable effective processing of at least part of the msterial into s
copmercial product, Tests made by the authcr in laberaturies of "Giredmet" and
in the ishoratory of the technology of rare eiements in the Moscow Institate of
Fine Chemical Technology have shown there are certain potentialities 'n this
direction.

Uranium minerals have proved unstable even in relation to salt solutions.
Soluvtions of bicarbonates, and then of chlorides, for exemple, act as dencuiposing
agents on these minerals, end a relatively short action of the same type of solu-
tion leads to a partial (actually slight) Leaching of radioaccive substance, while
distilled vater avd water taken from ine Moscow water system have ro noticeeble
effect on the ore msterial. Diluted mineral acids, particularly salt and nitric
ecld, wffect th? material to an even greater extent., Salt and nitric acids, even
taken in small quantities and with 2 concentration of 0.2-0.5 of the pormal,
lead to a complete leaching of the radioactive substance during the course of a
short period of action onm the ore which has been crushed 4o 2 millimeters. By
usirg very simple and lnexpensive equipment, it has been found completely possi-
ble to separate radium from the ore mass in sclution ard, comsequently, to make
use of the ore materisi even with a low content of uranoso oxide-uranic oxide.
According tc our experiments, the minimm content of U30g is 0.25-0.30 percent
when the uranium is in equilibrium with the radium in The ore mass.
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found possible to obtain a radium-beari:.g barite concentrate cqual in radium
content to the corresponding concentrate obtained by processiug Tyuya-Muyun ore.

If the possibvility of removing from the surface zone ore material with the
given content of uranvso oxide-uranic oxlde (and in considerable quantities). is
established, then it will be possible to consider arranging at the mine for pro-
cz2gsing the ove matérial into salts of radium +nd its associsted minerals.
Several complicaticns are attendant on this proposition. -The author's experi-
ments have shown that the percert of recovery of radioactive substance, even
with the action of mineral acids, lessens to the degree that the barite content'
of the cre is increased. The introduction into the ore mass of barite, taken
from the quartz-barite lodes of the deposit in quentities up to 2 percent of the ‘
ore weight, sharply decreases the yield cf radlum, other conditiors being equal.
Subsequently, in selecting rich sections of the deposit f'or the purpose of chemi-
cally processing the cre, It is necessary to avoid the Inclusion of barite. This
will pot be easy since the quartz-barite lcdes present in places a considersble
nunber of apcphysee and fine veins of ‘barite in the main mass of the minersglized
material. (Later, the author's experiments sliowed that it is possible to over-
come the harmful effect of the varlte. It was proved that an extremely good ie-'
covery of radium can b2 ohtained with the action of weax aclds, even when the
barite content in them is more thevn 2 percent, by meking slight additions tc the
technologieal echeme, deséribed further on, for the ores of this deposit.)

In addition to chemicel processing of Taboshar ore, methods of machine con-‘
centration have beea studied, though also on & limited scale, The shexp con-
trast in physical and mecnanical properties between the surrounding rock and the
valugble minerals has led us to expect some success in rachine concentration, ard
tests made vith this in view have upheld this orinicn. The isboratories of
"Mekhanobr" were succescful in obtelning a ccnelderable concentration of the
content of U30g fn the concentrate with a sufficlently satisfactory recovery of
she valuable ccmporert by flotation. Thesz reeults were confirmed by work done
for the same purpoce in the "Giced et laborstorizs. TFurther, it was estublisned
that uranium micas are very easily crushed as cocpored with the surrovadirg rocli.
In many cases, greep ricas ars located in swall crevices in the rock in the form
of compact follate accumulations, sometimes showing traces of sliding. In wiring
the ore material and in crushing it, these small leaves of wmica break off from
the rock and are easily crushed into a tine powder. In cirushing, therc otcurs
& noticeable concentraclon of the fines with valueble ccomponents, and on this
hasis, it 13 possible to construct a scheme for mechenical concentration of the
ore material.

Flotation of the crushed ore mess results in the yield of vranium concentrate
in vhich barite is present. Separation of the latter, although not complete, can
be done by buddling in light of the grest difference ip weight between barite and
micu. The barite, being heavier, renains massed in the heavy untnddled portion.

The following scheme for processing the Taboshar ore mass has been drawn up
in expanded laboratory experiments. The redium-bearing barite obtained as a

result of this process wili be reduced to radiun salis in the Center L’ﬁoscow? '
and the solution containing uranium and copper can be aeutralized to a very weak

alkalire resction by siaked lime, which will resultv in a certain concentrate with
the following composition iper dry weighted portlon):

Table 6
Composition U308 Jud 510, CaQ 503

Content (%) 1%.85 2.35 6.10 14.99 10.07
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This concentrate has & known valne and can be reworked easily into uranium and -
copper salts.

. The following scheme is simple toth lu operaticn and equipment. All chemical
operations can be done in wooden drains.

Scheme for Working Taboshar Ore

Open pit

Blasting‘operations

Fines collected . Lump meterial
by thorcugh
clearing of face Rough crusaing {up to 5-3 cm}

Scr?ening

Lump ;aterial

Hand-scrting
|
v ]

L->Conce'ntrate-<—-] Tailings
i

! Fine crushing

Crushing Screening
w0 1-2m |

13
Processing Ty Taiiings
hydrochloric
acid (0.5 of
normal, with-
out SOu")

Precipitate
|

Insclvhle Solition

residue ;

(tailings) Processing
by solution
of  BaCl,

Precipiiate
and
Decantation

Radiwe -beasing barite,

comvercial oroduct for

processing for radium

aalts
Solution containing
uranium and copper
(fer processing for
urenium-copper con-
centrate)
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Radfum-bearing waters, in association with petroleum deposits, are the
third occurrence of radium-bearing minerals in Cent.al Asia which have indus-
trial significance. Pesearch of the past 5-6 years in the USSR has shown that
the yater assoc’ated with petroleum deposits is radium-bearing, that is, it
contains, together with other mineral components, radium selts and mesothorium.
This water's radiun and mesothorium content iz definitely not great and varies
for different vegions .1 fox different oil wells in one region in a rather
wide range from 1571 ¢o 10” percent., The Turkmenistan petroleum regions of
Cheleken I3land, Kefte-Dag, snd Boym-Dag have alsc proved to be radium-bearing.
Thege waters are a completely new type of raw material in radium elements.
Table 7 shows the compositlon of these weters and comparative analyses of other
deposits, both USSR amd foreign. Only the chief components ave given:

[Teble 7 follows.]
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Table 7
Total
“soluble
propexrties
Compositicu c1 Br’ Josoy” Na* K* ca"" sro” Da"- (in %) Autbor
Cheleken Island ’
Mirzabek Well 2395.6 Not de- 0.8 10.1 1170.0 87.9 237.8 7.8 - -- N. V. Tageyeva
B (1in mg/cu cn) termined
a 0ld Field area Not determined Not determined Not determined —i [l :
¢ : I
z " " . . . . State Radlum © 8
N Karakyn : Institute St ]
8 7 Well No 200 " " " " : " ; &
i L E
[S ] .
k) Ukhta Kazen No 1 .
f-‘ (in g/1liter) 26.6280 Not de-
Do termined -- None 12.8760 0.17i2 2.7197 - 0.0330 49.990 'A. A. Cherepennilov
- Tleidelberg )
(in g/ke) - - . - 52.0 7.525 19.08  0.5613 0.0248¢ _
(Rac1) (KC1)  (CaClp) (SvHCOy) /Ba(ucogle/  --' . Bekker
.
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Taking into account the fact that the daily flow of witér nhow smounts to
several thousand cublc meters and that it will increase in the neer future in
connection with the prospecting and the expansion of the production of ilodine
and bromine from these same waters, it is possible to assert that the supplies
of radium and mesothorium concealed ir these waters are of definite industiial
interest. The totel quantity of radium mined throughout the world since its
discovery is little more than 800 grams. Taking inte account that purt of it
has been irreparably lost through “acticel utilization, it can be assumed that
nankind now has nc more than 500 grams. The radioactive elements lying unused
at present in petroleum-bearing waters represent a sufficiently large proportion
of the given world fund. s s : A

The work done by tbe ‘author in the State Sclentific Research Instituté of
Rare Flements in relation to the Cheleken waters indicates that the task of re-
covering radium in processing the 4a+er for iod]ne and bromine is not particu-~
laxrly complex. . ' .

From an industrial and technological pcint of view, all radium-bearing
wvaters can be divided into three cavegories, sharply differentiated according:
tc the possible methods of work.ng them for radicactive salts. The first class : |
includes the radium-bearing waters which do not contain barite sults; the R N
second class includes the waters vhich contain barite salts, but im such quan-/i7:075 5070 o
tity that, in complete or almost complete precipitstion of barlum from this
water as a suifate, a barite precipitate 1s obtained ir which is concentrated
all or nearly all of the radium erd its isotope, mesothorium; in a quantity of
50-70 kilcgrams per ton of barite, acrording to the Y -equivalent; the third
class Includes that group of waters which contain a high quantity of barium. Cn
the strength of this, the radium-beariug concentrate precipitated from this
water as a barium sulfate proves to be extremely poor in its relative content
of radicactive substance.

At present, on the basis of the author's work (see "*uthor's Testimony,"”
I. Ya. Bashilov, No 2k39h 1, Sistement of 7/9/29), the second class of waters .
has been the most thoroughly studled from a technological and indvstriel poirt g
of view. The prcblem of recovering ralium froiz tiese waters is solved most
sirply by utilizing the reactior of weakly-soluble sulfates, particularly cel-
cium sulrate, end of the inexpemsive and accessible compound, gypsum, on the
vater, The additinn of gypsum or gyws'wm vwater, that is, the solution of CaS0
made separately in water, *c¢ the radium-bearing water precipitates ell the
barium as a svlfate and together with it ell or n=arly all of the radium and
mesothorlun. After the precipitation of :he barite from the water, which can
be achieved easily in the case of slowly running water, a radium-bearing barium
sulfate is obtained which can be reprocessed by usual and well-knowa methods to
pure saits of radium ind mesothorium. A high mineralization of the water very
often hastens this process, increasing somewnat the soluoility of gypsum. The
industrial epplizatlon of this process is not difficult since the entire installa-
tion can be arranged either in a series of settling tanks, or as a zysten of dralne
with step~wise drops and settling tanks placed in the path of the radium-bearing
streaw. These drains or Laveral of the settiling tanks can be used also for add-
ing gypsum to the water. Since gypsum is cheap, and the installations for ob-
taining radium-barium concentrate, which can also be called installations for
purifying the water of bartum and radium esalts, are not complex, this method can
be used to process water whith contalns a very smell quantity of thees salts.

The precblem of the first class of waters is somevhat more difficult to sclve.
It 15 possible to use the methcd of introducing a minimm quantity of barium salt
to the water, resudting in the condition Just described and utilizing it as was
shown above. In the first place, however, this is an unnecessary operation end .
in the second place, theypossibility of 1t is complicated by the fact that cer- -
tain waters of this type, as the author's experience has shown, contain soluble
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sulfates, and the intréduction of barium in minimum quantities and uniformly in
relation to the entire mass of water being processed is no*t an easy task. There-
fore, in this cese it is perhaps prefersble to use the method in which the water
is allowed to filter through a layer of barite. This metkod, according to ex-
perir:znts with certain waters of this type, has proved Lo be sutficient to re-
cover radium in gquantity from the water. . This method has not been tested in
large installations and, most important, the 1imit of saturation of the barium
sulfate with radium szlt hes net been determinmed. At “he same time, it is knowa
that such a 1limit exists; in parti:ular, various types of barite act differently
in absorbing radium selts from the solution and in the speed of tnis absorption.

‘It is also possible to precipitate radium and mesothorium Ly filtering the water o

through a layer of celestine und lead sulfate.

The third class is the most diffizuit. - Water contalning considerable
amounts of barilum can be prosessed in the preceding way, but the radium-bearing
concentrate obtaiaed thereby is too poor, and the process of obtaining frem it
pure radium salt, even by those modern methods which have been developed by us
for this purpose, although technicaliy feasible, is extremely expensive. There- i
fore, the task of separwcing radiwm Trom this water is linked with the task of
simultaneously reparating the barium salt from it. This latter task, according
to present data on the technology of radiosctive substances, 1s achieved most
simply by using a number of suczessive Tractlonal crystallizaticiic of the solu-
tion of radiumiparium salt or by meacs of frectional precipitation. But, to
perform these operatiors in relation to the large mass of liquid is impossible, :
the more go -because it 1o solution which is very weak in radirm and barium
selts. A rich field thus remains for studving new technological methods of sepa-
~ating radium end barium salts, and special research should be instituted.

What these metnods are is made clear by the fact that radium salt can be
separated from its solution not orly by precipitating 1t together with barium
salt, but also with othcr weakiy soluble sulfates. Thus, from the author's ex-
periments, radium is separsted effectively Trom the solution together wiih the
following salts, which are placed in the order of the effectiveness of the pre-
cipitation under the same corditions and with the samo welght it of each sui-
fate: lead culfat:, burium sulfete, strontiun sulfate, sud calclum sulfate.
Subsequently, having barium and radium sah {u solubion and using an excess or
lead or strontium salt, it can be expected that, in the formation of the total
suifate or these salts, part >f the radium salt will combine with the barium sul-
fate and also with the sulfate of the added salt. Converting the latter to a
soluble Torm and separating it in this process from barium salt, we thus alsc
separate part of the radium salt. Consequently, havipng recombined “he radium
salt with the barium, but using a definite, in required quantity of the latter,
it 1s possible toregenerate the auxiliary salt needed for *the precipitation and
%o ottain a rich radium~barium concentrate, Such g POs81bility bas been proved
by the author, and he is now doing work to extend the study of this preocecs with
the geal of cbtaining more effective practical results.

In vorking out the probler of industrial utilization of waters of the third
class, it is necessery to bear in mind also +he other possibility of separating
radium and barium which consists of mining and prospecting methods. The radium-
bearirg property of well water is not nevaesarily uisotitied uith the precence
in it of comsiderable amounts of barium. Therefore, it is compietely possible
that the sbuundance of barium salt in the stresm of water flowing to the ground
surface ls 2dded from cther than the radium-bearing levels, and zlso that the
vater with varium mineralization cen alsc de nonradium-besring. It is trus com-
pletely possible to separate this wster containing excess barium by mire opera-
tions, by-the proper assembly of wells, etr., Ia ordar to do this, 1t is necessary
to follow closcly the change in mineraziization of the water with the depth and to
cbtain a clear picture of the genesis of this same water and its radium-bearing
properties and of the dlstribution of the nnderground streams in a given region.
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The introduction of this type of hydrological study is particularly perti-
nent in new regions where drilling for petroleum 1s undertsken, particularly in
the Tramscaspian regilon, in the Central Asian S iet republics.. Because there
are st11l few wells in this region, the wunderground regions are not the type of
"sieve" a6 is found in the Baku aree where many of the underground streams arz
already connected, having been jolned to each other by wells, and where the
patural network of underground waters has been radically altered by man’s indus-
trial activity. ‘ ’ ‘

Several observations made by the authcr have persuasded him that the lack of
radium-bearing properties in some wells issuing water can be explained cleerly
by the fact that streasms bearing soluble sulfates are joined to the main radium-
tearing water somewhere below the ground. A precipitation of the barium sulfate;
carrying with it radium, has occurred and the water has become nonradium bearing.
This 1s probably the case in the Neftechala regicn of Azerbaydzhan where. the water
of several wells, processed to recover iodine, containg barium sulfeate suspended
in negligible gusntities in it, and at the same time, has a high content of
soluble sulfates, The autnor, in handling a precipitate of this barium sulfate
from the water, has cbserved that 1t was slightly radiosctive, although this same
water had been classified ac not containing radium.

It should be noted that the radium-bearing preperty of petro‘l eum-well waters
15 a new phencmenon recently established by Soviet research and that it naturally
is still little suited, and should therefore claim the attention of all workevs
who aie connected in any way with the prospecting and exploitaticn of petrolewn
deposits. The waters of these deposits are frequently & very interesting and ex-
teneive sour.e of radiwm sslts, a scurce which can produce a sharp increase in
thz balance of world extraction of sgalts of radium and its iso.topes.

Such are the large occurrences of radioactivity in Central Asia. In addi-
tion, to these, there are separate findings of radioactive minerals in & numbev
of other places, so that, in coumpariscn with other regions of the USSR, Central
Asia 1s perhaps one oi the most interesting and extensive regions in regard to
the cccurrence of radium-beering minerals.

In adiition to the T)uya-Muyun and Taboshav deposits, the presence of
uraniwg minerals, although widely dispersed, has been established in Kera-Chagyr
(southerr. Fergana), where kolovratites were found in the form of slight efflo-
rercences, and in the vicinity of Samarksind, necar the village of Ageiyk. The
Agalyk deposit -as discovered in 1933 by a group headed by Prof V. A. Zil'-
berminets from the Tedzhik-Psmir Expedition. Yellow end yellow-green congluti-
nations and efflorescences, in which were deteramined the presence of uranium and
vanadium, were found here in the shale, in association with biiuminous rocks.

It is proposed that these mineral foirmations are tyuya-munite. In addition,
radloactive minerals were discovered at s numbter of pnints in regioms to the

west of Tyuya-Muyun.

At present, neither the Kara-Chagyr nor the Agalyk deposits are of any
interest from the point of view of exploitation, since from present information
i1t 1s impossible to determine e single point in which there might be substantial
eccumulations of uranium-venadium minerals. Both arc interesting, hovever, from
& theoretical point of view, and, in particular, in the siudy of the principles
of the migration uvf radivactive elements in the earth's crust.

The Agulyk devosit, located at the beginning of the Zeravshan Vzlley, is
also interesting btecause of the fact that it was, in a way, predicted by D. N.
Nalivkin., Judging from geological dsta and the presence of graptolite shales
in the Zeravshan Valley, Nalivkin derinitely indicated the possibility of find-
ing ix this region radium ieposits of the Tyuya-Muyun type ("Geological Structure
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of Tadzhikistan; rroblems of fedzhikistan,” . V. laliviin, in Works of Pirst
Conference on the Study of ductlve Foreces of Tedzhik SOR), basing his con-
clusion on the genetic conne>tion, esteblished by A Yeo. Fersmar, of several
carboneneous shales of Tyuya-Muyun with the same deposit, '

A large, latitudinally eoxtending zone of ;adloar‘*ive manifestations along
+he scuthern part of the Fpr,_hra Valley, bzginning from Tyuya-Muyun through the
environs of the village of Puazil’ and Isfara to Kara~Tau, has been denoted by
the discovery of radiocactive minerels in Agalyk.

The prospecting of the Agalyk deposii in 1934 discovered a considerably |
higher impregnation of the shales with uranium and venadium minerals concen- - .
trated in a largs section. The 17%% specimens pose the questica of the indus- :
triel utilization of the uranium end venadium conglutination end deposits in the L
shales, all the more because their wesk acids are easiir soluble. Beceuse of . i/
this, the possibllity. of using the methods developed for Taboshar in the Agalyk
deposlits has not been excluded. .

In addition, the 163k prospecting revesled extenslve ursrium-venadium
mineralization in the Ferguna limestone pits along the Mayli-Su River, 52 kilo-
me%ers to the north from Andizhan near the village of Chxxvan. Tt average con-
tent of U308 in this deposit is determined to be of the order of 1-3 percent.,

" The mineralization is uniform and has been detected over a considerable area,

This region is characterized moreover by the petroleum-learing and radium-bearing '
proverties of ibe well water. The known extent of redium-bearing minerals in the *°
Fergare Valley has been expanded exceedingly by these recent discoveries,

Thorium in Central Asia occurs ir e number of placer deposits, of which the
most interesting ere those found by the Tad-hik-Pamir Complex Fxpedition in 1932
at the mouth of the Bash-Gumbez River in the Alichur Valley, East Pamir. These
deposits, found at s height of 3,800 meters, are situated on the Khorog-Osh
automohile road, 450 kilometers from Osh, in a rather extencive area covered
with noraines which are ' idden by candy ane fine-prav:sl river deposits. The
presence of menazite and ulrcen wvas determired in cne of the sections of these
deposits by surface tests and shallow (up o 2 wete~s) prespectiug pits. Panning
yielded from 100 to 1,300 g.:ms of mosezile and zircen per ton of rock. Bub it
is proposed that these figures, becnuse of the extensi-e washing away whizh occurred
in paaning, undercstimate the ratic. The ratic o. monazile to zircon is ersti-
mated at 3:2. According to S. N. Klurmikov end v. Stratonovich, in the prosvectea
area of 3 square meters alone, the deposit contains as smuch as 15,000 tons of
monazite and 9,00, tons of zircon., Deposits containivg the same minerals have
been fouud higher, along the Bash-Gumbez and the strear which fluws lnte it.

The intrusivns of porphyritic granite, extending in s latitudinel belt, ere
in thir case original deposits of monazite. According to D. 1. Shcherbakov, the
Pamir placer deposits colncide with a gneissic stratum, which has seams of martle,
injic el with variecite graipite and pegmatites, »na which occupies an area of
several thousand square meters in the southwesternm Pamix region.

If the aver e content of monazite in the rock is taken to be 250 grams per
ton, then the momazlte content s 0,025 percent. 'this is a very low figure as
compared with the Brazilian and Indien deposits of placer monazite, for which a
content of 6 and § percent does not represent the highest figure. It is a highetv
content, however, than in the munazitc deposits »f the Borshchovochnyy XKryazh and
much higher than in the Ural deporits along the Samarks and Kemenka rivers, vhere
the monazite cortent Jdoes not exceed hundredtns of » per-ent, even in the richest
sectors. The presence of zircon, which can Le mined on the side, is a favorsble
characteristic of the Pamir deposits. %he presence of water, which has impreg-
rated the deposit to a slight extent, is & conditior which will facilitate the in-
stallation of & concentraticn station on the spot, but will a2lso terd +to com-
plicate mining operations.
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The Pamir monazite deposits are unigue in the Soviet Uaion and demand
serioue atiention and study. The same is tvue of the zircon which gives the
deposits their preeminence apd the basis for their rapid indusirisl utiliza-
tiou. This last should be dire~ted ‘oward Tinding the most effective and the
slmplest method of obtaining toth mornazite and zircon ~oncentrates, which should
be obtaired on the spot. . :

In regard to the chemical processing of concentrates, we already have the
result of yee:is of work done in tne State Snientific Kesearch Iustitute of
Rare Elements in Moscow and other USSR institutlons, which have been quite
active in recent years in studying the monazite :oncentrates of the Urals and
some imported concentrates and §n studying other rare materials, in connection
with Soviet Industry's needs for rare =2arths. ' .

In addition to Puiafr deposiis, disroveries of monazite in Central Asie
have also. been noted (A. V. Sosedko} in the Kara-Kalpak Kyzyl-Kumy, vhers the '
presence of monazlte in the slime ir association with cassiterite and tantalite
nss been determined. Analagous discoveries were made by the seme A, :V. Sosedko
in the Ksra-Tyube Mountains, where the same minerais have been found in slime
not far from Samarkand. Somcwhat earlier, the occurrernce of monuzite -~as de-
fermiced also in the slimes of the Kok-Su, Alayskays, and Chatkala rivers, the: ;
tritutary of the latter, and in the Kurkur-Sv River in the ‘elacs Ala-Tau.

Thus, Central Asia has a number of points with radioactive elements of t.g

thorlum group which are of interest to the research workers and irn some cases tc
the ludustriaiist. As we have shown, however, all occurrences of radioactivity
here are greatly varied and need special procedures for iundustrial utilization.
Nature, although generous, has presented these manifestations in forms which
hamper their utilization.

Wha* nas beer sald indicates the main directior along which the work of
mastering these recently discovered rsdioactive substances in Central asia
should proceed. First of all, we must consider the necessity of extensive
prospecting work, thz neture and future tasks of which have been clearly out-
lined by existing data. For the Tyuya-Muyun Aepcsit, prospecuing work should
first of all attempt to determine the genesis and morphology of the ore body.
The first step in this direction is to ascertain in cetail the tectonics ard
hydroiogy of the deposi%, which, on the basls of known facts, will coincide
with the task of draining wate» fiom the advance woikings and will renew the
possibllity of continuing the exploitation aud prospecting operations along
the main lode of the mine below the ground-wvater level. At the same time B
the work begun in 1932 of drill prospecting from the mine’s lower levels of
the fields located in the sphere of the ground water should be continued. There
is 8til) the possibility that, by using comparatively shallow drill holes ar-anged
in a sufficiently dense pattern, the ore materials of the depths can be deter-
mined and the degree of their preservation under the sctiocn of water and the
nature of their stratification and forms‘ion can be explained.

In Taboshar, rrospecting work should first of 211 sum up the work done in
preceding years, and saoould, in particular, relate vhe 4remendous amount of
radiorecric data obtained by A, P. Kirikov and assoriates to the physical or
substantial evidence. The present radiumetric retwork of curves has only
proevisory simmificance, and thelr physical signirficance and their conformity,
or the degree of conformity, to reality is far from clear. At the same time,
such work is rost internsting, perticularlv from the point of view of the study
of the distribution of radioactive substances in the earth's crust and the
study of the role of radioactive phenomena in nature, a role which, sccording
to present data, is extremely greet, but which has still been given relatively
1ittle detailed and synteasstic study.
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Scientific study of natural phenomens hss led mankind to the organization
of meteorolrgical, hydrological, and seismological services, ete., which make
large-scale aud systematic observations of natire and which provide a “remendous
accumulation of factual marerial, emabling in many cases a completely accurate
breakdown and systematization into corresponding fields.. Just as timely and
necessary is the organizstion of a radiometric service of this vype which would
provide systematic observations and studies of the scheme of radioactivity in
the earth's crust, The radiometric survey work done in Tatoshir is of interest
primarily as a somewhat extensive experiment in the direction of developing the
o . appropiiate methods for this work, Of similar Interest would be the transference
e ' of the experience of Tabosher ta the Tyuya=Muyun Mine, It is possible that the
’ use here of the emanation survey, as done in Taboshar, might make it possitle to
analyze the interreistion of the numercus and varled tectonlc manifestations
which, indisputably, have had enormous significance in the formation of the ore
body and ore field of Tyuya-Muyur. All these tectonic fissures, the glip planes, %
and the relative shift of “the rock masses may bé the routes by vhich the air en-
riched by rad®.active emenation diffuses into the fields directly connected with thc
surPace, And ‘the corresponding work in determining the concentration of the
emenations In the soil ‘and inm the alluvium of the mine and also in the under-
ground workings may assigt somehow in placing *here rcutes on the map and in
explaining the principle of thelr disixibution, which is etill far from bning
sufficiently determined.

. There is also the possibility that this work, coordinated with the actual:
and careful study of the marifestations of tertoulc pruiesses, will assist in’
disclosing and in locating those deeply hidden accumulations of rich radioactive
materials which are still a subject of speculation apd the existence of which

1s supposed nn the basis of certein occasionel, not fully dependable, signs

and obcervations. On the basis of this radiometric survey of Taboshar, and
along witk any further work, it will be necessary to examine the occurrerce of
relatively ricker accumulations cf ore material for the purpose of extracting
them by more inexpencive methods for industrial processing. Above we have de-
£1iied the mirimum percent of the content of urancsc oxide-uranic cxide which an
ore material may heve in order for it to he processed for ~adium salts. But we
do not know how this material 1is distributed on the surface zome of *he deposit,
kow much of it .there is, nor how much it would cost to remove it from the de-
poeit. without an answer to these questiouns, it is ilmpossibie to begin ex-
ploitation of the deposit on any =xtensive scale.

At the same tilne, the study of the nature of the underground zone cf this
deposi. should be continued. This report is related to the study of its
genesis and its further prospects in relation to the findinugs of accur-datious
of original mineral formatioms of uranium.

The patire cf *he prospectipg and geological recearch work ir studying the
radium-bearin ¢« properties of petrolems-well wate s nss already beew sufficliently
outlined by us 1~ assuribing this type of occwrrsn~e o7 radium in nature. Here
obviously, should be posed the juestion of setting up a temporary radiologicel
laboratory (otantsionar)} in the areas of pstroleum mespecting and exiraciing
operations in order to provide complete, detai’ed, and systematic observetions
of the chauges in the scheme of the radlum-beering properiy ~nd mineralization
of the water. These observations should be made, if only for several specially
reiected wells of the region, and all local springs and water sources chould be
recorded in relation to tlejr rsaium-bearing qual lty.

Prospecting for radioactive minsreis showld alsn be conducted 1n Hther
resicns of Central Asiae, It would be very effective to supvliy sll geclogical
prcspecting parties in Central Asia with instyuments, even the most elementa.y,
Tor making observa“imne 17 this field., If it is considered important at present
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tc draw up a general radiological map of. the USSR, then Central Asia, because
of the sbove-stated reasons, can lay claim to the first sdvarce in the de-
velopwent of such & map. Ove of tha meln torls in this work shouid bz “the
radicmetric survey.

e, PRATIAL ; | : 50X1-HUM

A certain error was pertaitied in making the radiometric survey in the ;
Taboshar, or more accurs;..ly, the Sarymsakly deprsit. This error lay in the RN
fact that the evidence of the radiometri~ survey viai not checked by data and ' v L
evidence of other, ususl methods of prospecting deposits. - Or perhaps this
check wae dene at too far a Jistapce -- %o such sn eoxtent that, for example,
it appears to be purely acc.{dental that the radioscrivity of the rock in one
of the crosscuts ix:czeased as this crosscut was advanced up to the maximum
rvadioective evidences, determined by emanatlonz on the siurface. Some geologists,

vherefore, consider 21l this work as somevhat unconvincing and even superfluous. : : s

But such is not the case . Ir prospectiug and studying the manifestations of
radloactivity in nature, extencive ase sh.uuld be made of the radiometric method
based on the vtilization of specific veins of radioactive substances, The use

of this method, as a rew and yet uatesrted tonl, should be done with utmost : ' BERR

sclentific care and strict verification. It aiso snould he taken .into accourt

that, in the detailed study of such scattered and freakish accumulations of

re.dioactive substances as are found in ihe Taboshar section or in the Zeravshan

Valley, radiometry may actually be the only means of rapld and relatlvely in-

expensive location of deposits. It seems, therefore, in light of &ll thav has

been said, that the use of the radlometric method in studying the wide zone of S
radioactive manifestations 1n lhe soulbe:zn pert of the Fergana Valley and in the” :
valley of the Zeravshan River is entirely necessary, as are fleld tests for

making this method more accurate.

Work on industrial utilization of the radium-besaring waters of which we
have deglt at length above is being advanced vncorditionally. The work has
already beguun, ard it should proceed in those directions which Lave been indi-
cated above.

Further, it is imporiant to complete the work on the {ndustrial utiliza-
tion or the Taboshar deposit., Tn this connecztlon the author has slready done
some laboratory work 1o this direction. Pllet-plant tests should be insde for
this purpose, relating +his work to those measures which have been carried cut
in the mine 1tself and whick can be termed, in a Wiy, industrial prosieciinpg.
It would be more appropriate to «~onduct the pilot-plant tests in the deposit,
itnelf, first golng to some rzdditional expense in detailipng scientific workers
und in transpor*ing necessary equipment and materisls.

For Tyuya-Muyun, it is necessary to start organlzing the work of concen-
trating the tallings nr intermediate products obtuined by concertrating the
ore oy hand. Morecver, :% is essential, for the purpose of increasing the
supplies of radiocactive elements in our institutes and research institutions,
to work on the problem of recovering from the ore other radiocactive elements,
of which protactinium is the most important. In addition to its practicel
Iinterest, th*s work caer rave tremendsus staenbtifts .ignificspce.  The labora-
tories of "Giredmet" have already started this work this year., It must be com-
pleted as soon as possible.

Finally, we must connider cne more step in utilizing the radium-Learing
repources of entral Azia and that is tbe construction of health resorts at
deposits of radioactive minerals. In this ~ase ve can refer to foreign prac-

ice. The onldest enterprise for production of radium salts 1s Joachimsthal

in Czechoslovakla. This enterprise is closely connected with the local health
resort which profits by che very locat®on of the mine, its mourntainous land-
scape, climate, the radiosctivity of the spring cornected with the deposit
(activity 600 Ye. M. ’EWU},", and ~v:n the plant tailicgs nre~ded for radicactive
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mud. Even the exterior stracture of the production buildings in this enter-
prise is adapted to health-resort requirements, and at first glance it is
difficult to tell where itue factory and production process leave off and the
health resor® begins. The combination of the production process with the
resort in all probability played an important part ix the success of the en-
terprise during the sharp competitlon with Belgian radlum enterprises, when
US radium plaats closed down. .

The Tyuya-Muyun and Taboshar deposits are aleo very atiractive for health-
resort purposes from the point of view of climate and ploturesque landscape.
The presence of radioasctive meterisls erables them definitely to be used along
the lines of radlotherapy. The mine waters of the Taboshar Mine posses activity
‘exceeding the activity of the waters of Joachimsthsl. The development of
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health resorts in theae lozations, or at least in one of them, ~an have tremendous
4 5.

significance in other —espects as well,

Both of these deposits are extremely far from cuitural centers and have
no evidences of cultnral activity withle tneir regioms. This is naturally aa
obstacle in the attraction to these locations of skilled workers, who ars
absolutely necessary to the solution of the compiex and extremely interesting
problems ccnnected with these depozits. These problems and the deposits are
not being given the proper attention because of this. Any expedition proceed-
ing there frem the Center is evidence of the interest; but the departure of
the expedition takes with it the impulses four further expansion cf the work.
Tre areas are leit oncz more to themselves to continue in the same ceaditivn
as they were in prior to the last expedition or commission. It occurs to noc
one to advance those plans and projects drawn up by these commissions.

The establishment of health rescrtse would help to eliminate thess con-
ditions and woulid positively transform these interesting areas, through some-
what proviucial, into mcre cultured regions. Moreover, tie health resorts
would tend to interest the locsl population in the operation of these deposits
anG acquaint them witk the work being dome. Fror *nils point, there wou?d be
established a closer relationship between the enterprises and local agencies,
eliminating the latter's lsolationism and indiffererce to tho deposits.

This problem is worth discussicn, therefore, rot only because of the
desirability of creating in Central Asia the only z: iicactive health resorts
in the USSR, but alcro because of the desirability of ensuring future prosperity
and the succesaful development of this ms*ter as & vhelz. These deposits are
such that they are ctpable not only of supporting large-scale, though not fully
utilized, enterprises on the base of their own natural resources vwhich remain
in a specifically ccncealed form, but alsc have many secondary advantages which
we must develop and utillze +o the fullest extent. Acrd the comstruction of
heslth resorts wouid be one of the £irst steps in this direction. The problem
of utiiszing the Central Asian radioacztive deporits to their fulleet extent
should be sdvenced evea at this very moment. The heaith resort should be of
concern not only to the corresvondiung divisicn of the lozal health denartment,
but also to the economist and producer.

We musd also work to overnovme the lack of easy <ommunication with the Cen-
ter axd tl2 cultural Qeficlencies in the regions of these Centze¢ Asian cre

deyosits. All measures should be taken to further an extensive rise in the
cuitwal and material life in Central Asia.
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Schemntic geological map of Tyuya-Muyun region drawn in 1924
by D. I. Shcherbakov, 2 pzclogist at the mine, and Prospecting

. Tngineer A,.P. Kirikov. Numbers at the lode formations identify
them in the mine operaticnz. No 1 idniretes the main lode,
described in the texth.

Figure 1.
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